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OVERVIEW OF MUSCLE STRENGTH COMPONENT

11 Muscle Strength/Physical Function

The loss of muscle mass, muscular strength, and power with age has important health and
functional consequences. These changes predispose elderly people to falls and functional limitations.
Numerous studies suggest that functional limitations are causally linked to disability. In NHANES, an
observed timed 20-foot walk will assess functional limitations. Measuring the isokinetic strength of the
knee extensors (quadriceps) and flexors (hamstrings) will assess lower body strength. The measured walk
and isokinetic strength testing will be completed on Study Participants (SPs) aged 50 and older. A Kin
Com MP dynamometer will be used to evaluate the strength of the knee extensors and flexors. We will
test the strength of the thigh muscles by measuring peak torque of the quadriceps and hamstrings at one
speed (60 degrees/second). The Kin Com dynamometer is capable of testing various speeds in major
muscle groups, but 60 degrees per second was chosen for this examination because it is clinically relevant
and it is reported in the literature as the optimum speed for measuring muscle strength.
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2. EQUIPMENT/SUPPLIES/MATERIALS

2.1 Description of Equipment

211 Kin Com MP Dynamometer

The dynamometer used in this survey is the Kin Com MP dynamometer manufactured by

Chattanooga Group, Inc. in Chattanooga, Tennessee.

2.1.2 Goniometer

A goniometer (instrument used to measure joint angles) will be used to measure the angle of

the knee joint when the SP is positioned in the dynamometer chair.

2.1.3 Level

A level will be used to check the vertical and horizontal position of the lever arm during the

isokinetic test.

214 Standard Weights

Four 10-pound weights will be used for the load cell calibration procedure.

2.15 Walking Test Track
A measured Walking Test Track had been defined along the corridor of the MEC for the

Measured Walk. The track is 20 feet long. Strips on the floor indicate the start and stop for the Measured
Walk.
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2.16 Stopwatch

A hand held stopwatch will be used for the Measured Walk.

2.1.7 Alignment Rod

2.2

A stick will be used to align the SP's knee with the rotational axis of the lever arm.

Quality Control

221 Diagnostics (Start of Stand and Daily)

The Diagnostics calibration procedures are completed at the beginning of each stand and

prior to the AM session daily. The following procedures will be followed:

10.

11.

12.

At the Kin Com Main Menu, select U for UTILITIES.

Type Test.

Type Yes.

Remove the load call and shin pad from the lever arm.

Position mechanical stop (C) at 2.

Position mechanical stop (D) at 34.

Move the level arm to the horizontal position. It should be positioned at the mid-range of motion.

Set the dynamometer tilt (A) to 90.

Get the Patient Abort Switch from the dynamometer unit stand. You will be prompted to press the
Patient Abort switch later in the diagnostic calibration procedure. If you wait to get the Patient Abort
switch until later, you will need to reach under the lever arm while it is moving.

Stand clear of the lever arm during the entire Diagnostics Program.

Press 1 for Diagnostic Check.

Press 1 for Velocity/Range of Motion.
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Initial Status is Highlighted

m Confirm that the mechanical stops are positioned for the maximum Range of Motion (ROM). C
should be at 2 and D should be at 34.

] Confirm the lever arm is positioned at the mid-range of motion.
] Press Enter to begin the diagnostic check.

NOTE: You can press Esc to abort this program at any time.
] Follow the instructions on the Kin Com screen.

] As the diagnostics program proceeds, you will see the following messages on the screen
indicating what is being tested:

- Please wait
- Test 1
- Checking velocity for up to 4 seconds
- Waiting 4 seconds
- Checking velocity for up to 4 seconds
- Please press patient abort switch
- Checking velocity for up to 4 seconds
- Testing for proper arm movement
- Checking ROM: Please Wait
m The machine will perform a soft start to determine the set range of motion before doing the ROM

test. The lever arm will move back and forth through the range of motion several times at slow
and fast speeds. Stand clear of the lever arm during the Diagnostic calibration check.
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m When the Diagnostics Program is complete you will see the following message:
Diagnostic Program Complete

- Press Esc twice to return to the Main Menu for the Kin Com Service Program.

- Press 2 for Calibration on the Kin Com Service Program Main Menu to do the
Load Cell calibration.

If there is a problem with diagnostics, contact the MEC manager. The MEC manager
will need to contact Kin Com for technical help with this type of problem.

If not proceeding with the Load Cell calibration, press Esc after the Kin Com Service
Program. This will return you to the Kin Com Main Menu.
2.2.2 Load Cell

The Load Cell calibration is done at the beginning of every stand and at the start of the AM

session every day. The Load Cell calibration should be completed after the Diagnostics Program using
the following procedures.

m Set the dynamometer tilt (A) to 0.

n Remove the shin pad from the load cell, and then attach the load cell to the lever arm.

L] Move the load cell down so the bottom of the load cell is flush with the end of the lever arm.

m Move the load cell to a vertical position. Check the position with the level.

m Select 3 for Load Cell at the next Service Program menu.

] The Load Cell calibration screen will appear. A green box in the center of the screen will display
the force.

m The force should read zero (+ 0).

] If the force reading is not zero (£ 0), adjust Pot 8 (blue marker) on the back of the computer until

the force reads zero (= 0). Turn the screw clockwise to decrease the force, counterclockwise to
increase the force.

If the force reading is greater that + 2 or less than -2, you must indicate the original
value and the corrected value in the Comment area of the ISIS Quality Control screen. For
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example, in Figure 2-1, the comment *-15 to 0 LC" means the initial load cell (LC) force reading was
-15 and it was adjusted to 0.

n Bring the lever arm to a horizontal position. Use the level to make sure it is horizontal.
] Brace the lever arm with the wooden support bar.
] Put the calibration weight holder in the attachment hole at the end of the lever arm.

Exhibit 2-1. Daily QC

[ | H5in0ix-195t0-181 40ib

[ ] _ o |
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Exhibit 2-2. Start of stand QC

¢” Muscular Strength Exam Subsystem 5] x|
File Miew Utiities Reports \Window Help

|lupEle @02 % 7 0

_"- Muscular Strength Quality Control Checks
+ Start of Stand | Daily |

QC Check |Done| Result | Comment

Petfarm Kin Com diagnostics calibration M |

Perfarm Kin Com load cell calibration b |
with 410 [k weight

Cancel

|App|p changes and close window

] Four 10-pound weights will be used for the load cell calibration. The weights will be referred to
as 10-pound weights, although the actual weight varies slightly. Each of the weights will have
the precise weight (in Kg) noted on the plate. The acceptable range to use for the load call
calibration is listed on Table 2-1. Please note that the acceptable weight range is in Newtons and
is different for each MEC.

Table 2-1. Weight range to use for load cell calibration by MEC

MEC 1 MEC 2 MEC 3

+179-181 Newton +177-179 Newton +177-179 Newton
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m Place the weights on the bar.
1. Use all four 10-pound weights for the Load Cell calibration.

2. If the force is not within the appropriate range for the MEC you are on from
Table 2-1, then adjust Pot 7 (red marker) to a force that is within the range.

NOTE: If the force reading is greater than +4 Newtons or less than —4 Newtons out of
the appropriate range for the MEC, indicate the value in the Comment area of the ISIS
quality control screen and record the value that it was corrected to. For example, in
Exhibit 2-1, the comment '-195 to —-181 40 Ib." means the initial 40 Ib. force reading was
-195 and it was adjusted to —181.

n Remove the weights, the bar, and the wooden brace bar.

m Attach the shin pad to the end of the lever arm.

m Move the dynamometer to the initial settings for right side testing.
n Press Esc three times to return to the Kin Com Main Menu.

2.2.3 Clean Dynamometer Chair

The dynamometer chair is to be wiped with disinfectant at the start of the AM session every
day. This is to be documented in the ISIS QC screen with a check. If there is a problem, it is to be
documented in the Comment field. The chair should also be wiped with disinfectant as needed during a
session.

2.3 Documentation of Quality Control

Quality control is documented in the ISIS system. After completing the quality control
procedures, complete the following steps:

n Go to UTILITIES on the ISIS screen.

m Click on Quality Control.

m Check either Start of Stand or Daily.

] Check the boxes for each item listed. If there is a problem or something to be noted, add it to the

Comment field.
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m The Comment field is to be used when the force is greater than + 2 out of range for the load cell
or £ 4 for the 40 Ib. weight.

] When the documentation is complete, press OK to exit.

The quality control information entered on the MEC then becomes available for review by
Westat and NCHS staff with access to ISIS Quality Control.

24 Maintenance and Equipment Repair

Problems with the Load Cell calibration can be corrected by adjusting Pot 7 and Pot 8 as
directed above. If problems occur during the Diagnostics calibration, or if other problems occur with the
functioning of the dynamometer, the MEC manager is to be notified. The MEC manager may then call
the Technical Support Group for the Kin Com at Chattanooga Group, Inc. (800-592-7329 or 800-494-
3398).

Problems with the ISIS system or transfer of data to ISIS should be reported to the Data

Manager immediately.

2.5 Dynamometer Set-up

The dynamometer will be set up for right sided testing only. The following procedures
document how to set up the dynamometer:

L] Go to the Kin Com Main Menu.

n Press P for Patient Position on the Main Menu.

] Press A for Patient Position on Patient Positioning screen.

L] Use the up/down arrows to select NHANES MUSCLE STRENGTH.

L] Press Enter.

m The screen will specify right knee EXT/FLEX.

L] Press ENTER.

m FO||OW the on-screen directions to position the unit in the standard preset position for knee
extension.
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The preset positions for the right side are as follows:

Manually move the dynamometer to 78 CM.
Move the dynamometer height to 11 cm.

Set the dynamometer tilt (A) to 0 degrees (move up and over).
Set the dynamometer rotation (B) to 30 degrees.
Set mechanical stop (C) to 8.

Move the lever arm counterclockwise.

Set mechanical stop (D) to 21.

Manually move the seat to 48 cm.

Set the seat rotation (E) to 30 degrees.

Set the seat back angle (F) to 78 degrees.

Set seat bottom depth (G) to 18 cm.

Set the seat bottom angle (H) to 15 degrees.
Manually move the dynamometer to 69 cm.
Press any key to continue.

Press Esc three times.

NOTE: If you press F10 to accept be sure you do not overwrite settings.
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3. PROTOCOL

The Muscle Strength component consists of two physical function evaluations, a timed
Measured Walk and Isokinetic Testing. This chapter will review the procedures for completing both of
these sections. This component is to be completed by all SPs age 50 and older.

3.1 Pre-examination Procedures

1. Introduce yourself to the SP.
2. Give a brief introduction to the component.

SCRIPT: In this room we are going to ask you to do two tests to see how well you are
able to carry out daily activities. These tests are a short walk and a test to measure the
strength of your leg muscles.

3. Wand the SP into the ISIS system.

3.2 Measured Walk

3.2.1 Procedures

1. Observe the SP to see if he/she is able to walk without assistance. If the SP requires
assistance, ask if he/she is able to walk alone without holding onto another person.
They may use a walker or cane. If the SP is unable to walk without the assistance of
another person, the Measured Walk will not be completed. This will be recorded in
ISIS as 0 seconds in the time field of the Measured Walk screen. The system will
then display a pop-up message saying:
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/~ Muscular Stiength Exam Subsystem: Stand:806 Session:808460 1143071998 01:30 pm - 05:30 pm

File Wiew Utiites Repots Window Help

Wre @09 8| w7 |®|

7 Muscular Stiength Exam Subsystem: Stand:806 Session:808460 11/30/1998 01:30 pm - 05:30 pm

SPID: Mame: Age:51 years Gender: Male  Date: 12/03/1998 Time: 01:12 PM ‘

Physical Function - Record Measured Walk

Measured Walk

Time to complete 20 ftwalk: |0 Sec

Pain reported onwalking: € Yes ¢ No

Type of device used:

Muscular Strength

@ The SF is excluded from walk due to a physical limitation

KK meaIEs Erid o Sectier | Chose Exam | Fiiet E

Fieady

Press OK to continue. Then press the arrow, which will take you to the component status
screen. The component status will default to:

Status Not Done
Comment: Physical Limitation

Proceed with the Isokinetic Testing portion of the examination.

2. If the SP is able to walk without assistance from another person, proceed with the
Measured Walk. The walk will be timed using a hand-held stopwatch. Start and stop
times are defined below.

START TIME: When the SP’s first foot touches the floor across the start line.
STOP TIME: When the SP’s foot touches the floor across the finish line.
3. Explain the Measured Walk to the SP.

SCRIPT: | am going to time you as you walk along the corridor. Please begin
with your toes behind this line. Walk at your usual pace. | will tell you when to
start and stop. Please do not stop until I tell you to stop. This will be beyond the
line at the end of the hallway (when you get to the magazine rack, chair, etc —
anything past the line).

Are you ready? OK, Begin........ccccoovvvvrinennns Stop.
4. Use a hand-held stopwatch to record the time.
5. Start the timer when the SP’s first foot touches the floor across the start line.
6. Stop the watch when the SP’s foot touches the floor across the finish line.

7. If the test needs to be repeated, time the SP on the return walk.
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8. It the SP mentions having pain during the Measured Walk, this should be recorded in the
ISIS system. Do not ask if they experienced pain during the walk.

3.2.2 Documentation of Measured Walk in ISIS System

The Measured Walk portion of the examination requires completion of three data fields.

¥ Muscular Stiength Exam Subsystem: Stand:500 Session:500360 11/06/1999 08:30 am - 12:30 pm

File View Utitiss Reports Window Help

EEEEEE R

¥ Muscular Stiength: Stand:500 Session:500360 11/06/1999 08:30 am - 12:30 pm

SP ID: Name: Age:51 years Gender: Male  Date: 01/06/2000 Time: 03:53 AM |

Physical Function - Record Measured Walk

Measured Walk

Time to complete 20 ft walk sec

Pain reported onwalking: ¢ yes & No

Type of device used:  [Mone s

IR i AIEE Endlcr Gection | CloseEvam | Erish | E

[Feady | Mot connected to Coordinator | 03,53 AW

1. Time to complete the 20-foot walk: enter the time in seconds to the 100" place (i.e. 5.04).

2. Pain reported on walking: this field defaults to No; if the SP reports pain, change the
response to Yes.

3. Type of device used: The default is NONE. If the SP used a device, change the response.
The ISIS system displays a drop down menu with the following options:

Cane
Walker
Other
4. Press the advance arrow to move to the Measured Walk status screen.

5. If you put a 0 in the timed walk field, the status screen will say the following:

Status: Not Done
Comment: Physical Limitation

6. If you put a time in the timed walk field, the status screen will say the following:
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Status: Complete

#* Muscular Strength Exam Subsystem: Stand:107 Session:107681 09/11/1999 01:30 pm - 05:30 pm

o e |6 e | %] 2]
#* Muscular Strength: Stand:107 Session:107681 09/11/1999 01:30 pm - 05:30 pm

7. Press the arrow button to advance to the Safety and Exclusion questions for Isokinetic
Testing.



3.3 Isokinetic Testing
3.3.1 Shared Exclusion Questions

Shared exclusion questions are safety and exclusion questions that exclude SPs from several
components. These questions may be asked in the household interview. If the SP is not excluded on this
question, the response to the question will be displayed and the field will be disabled.

There is one shared exclusion question for the Isokinetic Testing section. If the shared
exclusion question was not answered in the household interview, the field will be enabled and the
guestion should be asked prior to doing the Isokinetic Testing. The question will be the first field on the
ISIS screen and is as follows:

1. Do you have any amputations of your legs and feet other than toes?
If yes, ask, the following:
On which leg do you have the amputation?

If the amputation is on the right side or both sides, the SP is excluded from the
Isokinetic Testing, and the following message appears:

Muszcular Strength [ =]

@ The SP iz excluded from lsokinetic testing due ta a physical limitation.

2. You will need to press OK to continue.
3. Press the advance arrow. Do not press the Close Exam button.
4. The ISIS system will display the Component Status Screen. The status will default to:

Status: Not Done
Comments: Physical Limitation

5. If the answer to the shared exclusion question is no, or only the left leg is affected, continue with the
exam.
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3.3.2 Exclusion Questions

There are a number of safety questions that need to be asked prior to doing the Isokinetic
Testing. First, give a brief introduction to the test. The following suggested script should be used:

I would like you to sit on this chair. We will be doing a test to measure the strength in your legs.

First, I am going to ask you some questions.

#* Muscular Strength Exam Subsystem: Stand:500 $ession:500360 11/06/1999 08:30 am - 12:30 pm

File ¥iew Utiities Repotts Windaw Help
BN LS
"1r Strength: Stand:500 Session:500360 11/06/1999 08:30 am - 12:30 pm

SPID: Name: Age:51 pears Gender: Male  Date: 01/06/2000 Time: 10:01 AM |

Safety and Exclusion Questions

[ Shared ion Q

Do yau have any amputations of your legs and feet other than toes?

‘Where is the amputation?

~Safety Q

Is it dlifficult for the SP to geton the dynarmometer chair with minimal or no assistance?
Do you have severe neck or back pain today?

Do you feelyou could complete the exam | described to you?

Is it difficult for you to either bend or straighten your knees fully for any reason?

Onwhich knee dayou have this problem?

Do yau feel you could complete the exam | described to you?

Hewe you had a myocardial infraction for

Has a doctor evertold you that you had an aneurysm in the brain or have had a stroke?
In the past three weeks have you had any surgery on your chest or abdomen?

Hawve you had knee replacement or hip replacement where all or part af your joint was replaced?

L

Onwhich side did you havs the surgeny?

T N EE Erdlof Gecion || CleseExam || Frish | @

New 5P logon | Nt connected to Coordinator [ 10:12 &k
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Is it difficult for the SP to get on the dynamometer chair with minimal or no assistance?
If the answer is No (the default), proceed with the safety and exclusion questions.

If the answer is Yes, the SP is excluded from the Isokinetic Testing. Select Yes on the ISIS
screen.

- The system will gray out the remaining fields on the screen.
- The system will display the following message:

\E‘_} Thote 5 P ke b b i 1 ol st 14 s oo s

- Press OK and then press the advance button. The system will go to the
component status screen. The screen will display the following:

Status: Not Done
Comment: Physical Limitation
Do you have severe neck or back pain today?
If No, proceed with next question.

If Yes, ask the following question:
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2a.

Do you feel you could complete the exam | described to you?
If Yes, proceed with the next question.

If No, the SP is excluded from the examination. The ISIS system will gray out all remaining
guestions and display a message that says:

,‘_E_J Thae 5P g il s Bk it Medfing v (bl conieb s Wi

Press OK and then press the advance button. The system will go to the component status
screen. The screen will display the following:

Status: Not Done
Comment: Safety Exclusion
Is it difficult for you to either bend or straighten your knee fully for any reason?
If No, proceed with question 4.
If Yes, ask the following question:
On which knee do you have this problem?
If the left knee, proceed with question 4.

If the right knee or both knees, ask the following question:
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Do you feel you could complete the exam | described to you?
If Yes, go to the next question.

If No, the system will gray out the rest of the questions and display the following message:

B ) Thoo 5P o oo b ookt iptine dhi i & physsced Byl

Press OK and then press the advance button. The system will go to the component status screen.
The screen will display the following:

Status: Not Done
Comment: Physical Limitation

Have you had a myocardial infarction (or heart attack) within the past 6 weeks?
If No, proceed with the next question.

If Yes, exclude from Isokinetic Testing. The system will gray out the remaining questions and
display the message:

3 i :| The 5P i soachuded hiom okt larbng o afely conmidssions

Press OK and then press the advance button. The system will go to the component status screen.
The screen will display the following:

Status: Not Done
Comment: Safety Exclusion
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Ta.

Has a doctor ever told you that you had an aneurysm in the brain or have had a stroke?
If No, proceed with the next question.

If Yes, exclude from Isokinetic Testing. The system will gray out the remaining questions and
display the message:

‘“.i') Thes SP in scachaded hioa sk restic g o pafely conpaissbons

Press OK and then press the advance button. The system will go to the component status screen.
The screen will display the following:

Status: Not Done
Comment: Safety Exclusion

In the past 3 weeks have you had any surgery on your chest or abdomen?

m If No, proceed with the next question.

m If Yes, exclude from Isokinetic Testing. The system will gray out the remaining
questions and display the message:

3 i :| The 5P i soachuded hiom okt larbng o afely conmidssions

Press OK and then press the advance button. The system will go to the component status screen.
The screen will display the following:

Status: Not Done
Comment: Safety Exclusion
Have you had knee replacement or hip replacement where all or part of your joint was
replaced?
If No, proceed with the Isokinetic Testing.
If Yes, ask the following:
On which side did you have the surgery?

] If the surgery was on the left side, proceed with the Isokinetic Testing.

] If the surgery was on the right side, or both sides, exclude from Isokinetic Testing.
The system display the following message:
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Press OK and then press the advance button. The system will go to the component status screen.
The screen will display the following:

/% Muscular Strength Exam Subsystem: Stand:107 Session:107681 09/11/1999 01:30 pm - 05:30 pm

#*Muscular Strength: Stand:107 Session: 107681 09/11/1993 01:30 pm - 05:30 pm

Safety Considerations =l
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3.33 Isokinetic Testing Procedures

3331 SP Preparation

Once all safety and exclusion questions have been completed, make sure the SP is sitting in
the chair with their back supported. Proceed with the rest of the introduction. The following is a
suggested script:

As | stated before, we are going to do a test to measure the strength in your legs.
Please keep your hands in your lap during this examination. First, | am going to
attach these straps to help stabilize you in the chair. The straps will feel quite
snug, but they should not be uncomfortable or make it difficult for you to
breathe.

1. Attach the stabilizing strap across the pelvis. You must walk around the chair to attach
the straps. Do not reach over the SP.

2. Attach the two stabilizing straps across the chest. The thigh strap and shin pad will be
attached after setting up the examination session.

3.3.3.2 Start Session

The following procedures need to be followed exactly in order to set up the Kin Com
session. The computer has been set up with Touch Screens, so you can either use the keyboard or touch
the appropriate place on the computer monitor to proceed. The directions in the manual use the keyboard.

1. Press Enter on the Kin Com main menu.

ress any ey o crber BT pragrem. . .

Uersion: 5.21 Beta 12786797 for NS
Copye ight () Chattansega Greup, Inc. 1999-1397
ALl rights reservad .
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2. Press E for Evaluation to access the evaluation program.

mriget o an pratgetias

Copyright Chattanvega Group, Inc. 1989-1997

Evaluation Exercise
: Report Patient
4 Reports 1 Positions

3. The Select Patient screen appears. Press F2 to enter the SP ID
(still on the Select Patient screen).
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4. Type the SP ID Number in the Last Name field.

KIN=COM?

First

(a7 dd7yy);

5. Press Enter to move through all fields on the screen until you get to the last field.

6. Press Enter to go to the Joint Specification screen.

7. Press K for Knee on the Joint Specification screen.
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8. Press 3 for Extension/Flexion.
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10. Press G to turn on the Gravity Compensation. This will account for the weight of the pad. The
weight of the leg will be taken into account later.

KINwCONE
Joint Specifieation

_Corpsrawht Ghatbaroags Groap, bed . 1999-1907

JOIRT SPECIFICATION

You will need the following attachoentis): '

‘ Beshle Shin Pad
=
B

11. Move the lever arm to the horizontal position by pulling on the shin pad.

12. The shin pad should not be attached to the SP’s leg yet.

13. Using the level, make sure the lever arm is horizontal.
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14. Press Enter.

- KINsCOM®
Gravity Compensation

Pleese cone e levep e vith ailbjaet’s 15 ool al¥edind
o & postifion peselliel (o Gl Mean, end W fmess AT

OTENA terdidentifyingktheR|everYamthorizontali¥do
not¥renovellevertamlf ronttheRtestingdside®
ThisEe118invaldateRthefonavitulconpencation?

15. The Joint Specification Screen appears, Press Enter again.

.

RO INTRS BECTRICATION
doint: JNEE
ety Gop EXTELEX
Side Fupst: RIGHT

You will need the following attachwent(s):
- Double Shin Pad

57 Tum OFF Gravity
ﬁﬁ b Compensation
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16. Press | for Isokinetic.

17. Press C for Continuous.
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18. The Lever Arm Length Screen will appear.

KIN=COM

Jerrfx thisgvalueselse
ruRLengthEinacH

ever

19. Attach the stabilizing strap to the right thigh (above the knee). Attach this very loosely at this time.
It will be tightened after the gravity compensation adjustment is complete.
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20. Make the following adjustments, so the SP can be taken passively through the range of motion
without the shin pad moving up and down the shin:

A. Align the lateral femoral epicondyle of the SP’s knee joint with the

rotational axis of the lever arm on the dynamometer (bolt). Use the
alignment marker (stick) to make necessary adjustments

NOTE:If the SP has very long limbs, it may be impossible to align the
knee. The maximum amount the knee joint may be off is 1-% inches.
Do not complete the examination if the knee joint alignment is off by

more than 1-% inches. When this occurs, proceed to the ISIS screen and
do the following:

a. Check the FILES NOT CAPTURED box.

b. Press the forward arrow and proceed to the Status Screen.

/*Muscular Strength Exam Subsystem: Stand:107 Session:107681 09/11/1999 01:30 pm - 05:30 pm

Ele Wiew Utities Beports window Help
[EEEIEE IR

/% Muscular Strength: Stand:107 Session: 107681 09/11/1958 01:30 pm - 05:30 pm
SPID: Name:

Age:52years Gender: Female Date: 09/09/1999 Time: 05:25 PM |
Isokinetic Testing - Data Capture

REMINDER: Please use RIGHT side for Isokinetic testing Files not Captured T

ic Testing Capture Dyr Result

Data Capture
All Repetitions:

Partial.

# Completed:
P I_ File capturing progress:

ﬁlﬂ|_3_bll| of 4 Erlof Section || Close Exam

S »
Close the exam

| Not connected to Codinator | 05:35 PM

c. The exam will be coded as follows:

Status: Not Done
Comment: Safety Exclusion

B. Move the dynamometer head up or down by pressing the up/down switch

on the Kin Com monitor stand.
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Move the dynamometer head in or out from the knee by using the foot
pedal to unlock the dynamometer and pushing it in or out on the track.
Be sure to lock the dynamometer into place when you are finished with
the positioning.

NOTE: If the SP is very tall or very short you may need to slide the seat
bottom depth backward or forward to allow the knee to bend. For a tall
SP, if you can get two fingers between the edge of the seat and the back
of the SP’s knee, adjust the seat from 18 to 21. For a short SP, if the
back of the SP’s knee is on the seat (more than a 90° angle), adjust the
seat from 18 to a lower depth. If you move the seat bottom depth,
return it to 18 after the exam.

Place the shin pad at the end of the lever arm, approximately two finger
widths above the SP’s malleoulus (bony protuberance of the ankle).

Attach the SP’s leg to the pad on the lever arm with the shin pad in front
and Velcro wrapped around the back of the leg.

Tighten the shin pad at this time. Check the position by placing your
right hand in back of the SP’s leg, and your left hand in front of the SP’s
leg, then pull forward and push backward. The SP’s leg should not slide
within the shin pad.

Check the lever arm length. This is the distance from the axis of rotation
to the pin on the pad near the end of the load cell. Read the number from
the round shin pad attachment piece. Round up if located between two
numbers. For example, if located between 30 and 31, enter 31. If the
lever arm length is greater than 39, use the goniometer to measure the
additional centimeters.
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21. Type the lever arm length on the numeric pad of the computer. If you mistype,
hit C for Clear and retype the correct number.

KIN=COM

1¥CH

toRverfyRt hishval uetltel’se

wlLever 8r~n Length¥inicn®

22. Press Enter to get to the Anatomical Reference screen.

KINsCOM®
finatomical Reference

| Copyright Chattanoega Group, Inc. 1989-i957 |

(ﬁnato-ical zeroxis)theipreferred position);
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3.3.3.3 Anatomical Reference

The computer joint angle is adjusted to the anatomical angle by referencing the machine at a
specific degree when the SP’s knee is at approximately a 90° angle. The actual joint angle will be
measured with a goniometer.

1. At the Anatomical Reference screen, press Enter. This takes you to the Actual Joint Angle
screen.

Select a JOIHE position.
%21 ST awgle is: e M&@

o Ti6 anato

2. Select the joint position.

m Push the shin pad to move the lever arm all the way back — as far as it will go. Then pull on the
shin pad to move the lever arm forward to a vertical position of 90 degrees.

L] Check the angle of the SP’s knee joint with the goniometer set at 90 degrees.

m Line the goniometer up with the lateral femoral epicondyle of the knee. Hold the lower portion of
the goniometer parallel to the front of the shin and the upper portion of the goniometer in line
with the greater trochanter.

L] Make sure the goniometer and the SP’s knee joint are both at 90° angles.

3. Type 90 for the measured Actual joint angle. If you mistype 90, hit C for Clear and retype 90.
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4.

Press Enter.

~ KINsCOM*

finatomical Reference

1 1
i ]
| Copyright Chattanooga Group, Inc. 1989-1997 |

Selectyaliol NTposiition'
ictualRIOINTRaNg eRis's SRINdegrees)
{lowe JOHEK engle FOSITIR.

Move the joint angle positive by pulling the shin pad forward.

the knee towards extension.

Press Enter to record the direction as positive.

Selleet o JUHEN mosiicn.
felml JUIE anglle i8S €0 s
Kov R OINIRan G ERROSTIVES

fmatomical reference is now set for
KNEE EXT/FLEX.

Enter

The anatomical reference is now set.

This moves

NOTE: If extending the knee direction is recorded as NEGATIVE, you must Esc
out of the screen, go back to the Main Menu, and begin the complete set-up again.
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This time, type in the SP ID in the Last Name field as before, but add a seventh
character "X to the end of the SP number.

6. Press Enter to advance to the Gravity Compensation screen.

3.3.34

Gravity Compensation

To correct for gravity, the SP’s limb is weighed at approximately 150 degrees.

1. Pull the shin pad to move the lever arm to 150 degrees.

2. Press Enter.

3. Ask the SP to relax the limb. Check to make sure the limb is relaxed.
4. Hold the lever arm.

5. When the weight reading stabilizes on the computer screen, press Enter.

6. The measured limb weight will be displayed.

~

. When you are sure the SP has relaxed the limb, press Enter.

Gravity compensation is complete.

8. Press Enter and the Range of Motion screen will appear.
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3.335 Set the Stop and Start Angles

1. Set the Stop Angle
. Confirm the lever arm is at 150 degrees.

" Press Enter.

KIN%COM®

The Stop Angle is recorded

2. Set the Start Angle
. Grasp the shin pad and move it to 90 degrees.

" Press Enter.
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3.34

range of motion before pulling back. Try to have the SP continue the pushing motion. If they cannot,
press Enter to Stop the test. Press No, to delete the curve. Explain to the SP that they must push all the
way out before pulling back. Press Enter again to repeat the test. You should still complete (save) 6

tests.

pulling with enough force. Ask the SP to push harder. If the lever arm continues to move up and down in

‘:mi{&*ﬁl'mnﬂ. SR
BLMAYS grasp the attachwent
fived to the loadeell,

ST R A3 Boawees

fsve to STARE GNELE aod press (HTHM: 9@

The Start angle is now set.

3. Tighten the strap on the thigh.
4. Check to make sure all straps are snug.

5. Remind the SP to keep their hands in their lap.

Demonstration and Practice Tests (Tests 1, 2, and 3)

Before starting the practice tests, tell the SP:

STANDARD SCRIPT: We are going to do a test where you push out and pull back
against this pad. This will measure the strength of your leg muscles. We will do a total
of six tests, but we will only do one test at a time. If you experience any pain, tell me
and we will stop.

If the machine locks up during any of the tests, the SP probably did not push out to the full

If the lever arm moves up or down in a ratcheting motion the SP is probably not pushing or
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a ratcheting motion, press Enter to Stop the Test. Press Yes, to save the data. Ask the SP to use more
effort if possible. Press Enter to start a new test.

If the participant complains of pain during the practice tests, determine how severe the pain
is and whether they can continue the testing.

Does it hurt enough that you want to stop?

If the SP says Yes, do not continue with the testing. If at least one test was complete,
transfer the data. If no tests were complete, check the box on the ISIS screen that says, FILES NOT
CAPTURED and complete the Status Screen as:

Status: Not Done
Comment: Other; SP reported pain while doing test

1. TEST 1

For Test 1, let the force line move all the way across the computer screen before beginning
the test.

STANDARD SCRIPT: Let’s do the first warm-up. When I tell you to go, | want you to
push out and pull back through the full range of motion of your leg in one movement.
Like this (demonstrate with the SP’s left leg). 1 want you to push out lightly to get a
feel for the machine. When I say GO, you will push out and pull back and then stop.

a. Press Enter, then push lightly on the shin pad to the start position. Say the
following:

GO. Push out and pull back.

b. When the lever arm stops, press Yes to save the data.
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Isokinetic Testing Screen

2. Test 2
STANDARD SCRIPT: Good. | want you to do the same thing again. This time use
just a little more effort than the last time. When | say GO, | want you to push out
and pull back in one movement.
a. Press Enter, then push lightly on the shin pad to the start position. Say the
following:
GO. Push out and pull back.
b. When the lever arm stops, press Yes to save the data.
3. Test 3

STANDARD SCRIPT: Good. This is the last warm-up. | want you to do the same

thing again. This time use a little more effort than the last time. When | say 'GO’, |

want you to push out and pull back in one movement.

a. Press Enter, then push lightly on the shin pad to the start position. Say the following:
GO. Push out and pull back.

b. When the lever arm stops, press Yes to save the data.
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3.35 Actual Test Repetitions (Tests 4, 5, and 6)

1. Test 4
STANDARD SCRIPT: Good. That is the end of the warm-ups. This time | want you
to use your maximum effort. When I say 'Go’, | want you to push out and pull back as
hard as you can.
a. Press Enter, then push lightly on the shin pad to the start position. Say the following:
GO. Push, push, push, pull, pull, pull

b. When the lever arm stops, press Yes to save the data.

2. Test 5
STANDARD SCRIPT: Good. | want you to do another repetition using your
maximum effort. When | say 'Go’, | want you to push out and pull back as hard as you
can.
a. Press Enter, then push lightly on the shin pad to the start position. Say the following:
GO. Push, push, push, pull, pull, pull

b. When the lever arm stops, press Yes to save the data.

3. Test 6

STANDARD SCRIPT: Good. This is the last effort. Once more, | want you to use your
maximum effort. When I say ‘GO, | want you to push out and pull back as hard as you

can.

a. Press Enter, then push lightly on the shin pad to the start position. Say the following:
GO. Push, push, push, pull, pull, pull

b. When the lever arm stops, press Yes to save the data.
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3.4

Data Capture

On the Kin Com, after completing 6 tests:

Press Esc to end the test. The screen will indicate the number of tests completed and stored.

MUSCLE CROUP | PREVIONS:
EXT/FLEX SIBE MESCLE ChouP
g RIGAT EXT/FLEX

P 3 Custom
b : 5 v 8 =

Press Esc until you are at the Kin Com Main Menu screen. This is the one with the Utilities
button in the lower right corner.

Press U for UTILITIES.
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m Press U for System Utilities. The System Ultilities screen will appear.

2. Go to the ISIS computer screen and make sure you are on the Isokinetic Testing screen.

m If all six repetitions were completed:
- Click the All Repetitions box to indicate that all six repetitions were completed.
- The ISIS system will gray out the remaining options in that block.

- Click on the button that says: Press this button first before returning to the Kin
Com computer. The system will now look for six files to be transferred.

" Muscular Strength Exam Subsystem: Stand:806 Session:808460 11/30/1998 01:30 pm - 05:30 pm

File View Uiities Repots Window Help

|[erna @o= % W 0

#* Muscular Strength Exam Subsystem: Stand-B06 S ession:308460 11/30/1398 01:30 pm - 05:30 pm

SPID: Mame: Age:51years Gender Male  Date:12/03/1998 Time: 01:48 P

Isokinetic Testing - Data Capture

REMINDER: Please use RIGHT side for Isokinetic testing

Isokinetic Testing Capture Dyr ter Result
. Press this buttom
All Repetitions: = FIRST

Partial: ™=

# Completed:
i I_ File capturing progress:

KK mERRIEE End of Section | CloseExam | Eirish j

Ready

n If less than six repetitions were completed:
- Click Partial to indicate that less than six repetitions were completed.

- The ISIS system will gray out All Repetitions.
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Enter the number of repetitions completed in the # completed field.

‘window Help

|[enw | @e< |5 me w

#* Muscular Strength Exam Subsystem: Stand:806 Session:808460 11/30/19398 01:30 pm - 05:30 pm
File Yiew Utiities Beports

/* Muscular Strength Exam Subsystem: Stand:806 Session:808460 11/30/1998 01:30 pm - 05:30 pm
SPID: .

Age:51 years Gender: Male  Date: 12/03,/1398
Isokinetic Testing - Data Capture

Time: 02:09 PM

REMINDER: Please use RIGHT side for Isokinetic testing

Isokinetic Testing

Capture Dyr

Press This Buttom
All Repetitions: ™ FIRST

Fartial: &

Result

# Completed
o El— File capturing progress

KT e R Crd o ection| Close Exam

LEigli »
Ready

Click on the button that says Press this button first before returning to the Kin Com
computer. The system will now look for the number of files entered on the ISIS
screen to be transferred.

If you press this button prior to entering the number of
repetitions the system will display the following message:

Please enter the number of repetitions completed.
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3. The ISIS system will display the following message:

cular Strength Exam Subsystem: Stand:806 5ession:808460 11/30/1338 01:30 pm - 05:30 pm

ion: 808460 11,/30/1998 01:30 pm - 05:30 pm

4, Press F2 on the Kin Com to Send Text Files.

The Kin Com screen will display the progress of the files being sent. It will take approximately
2 minutes for all files to transfer.




As each of the files are sent to the ISIS database, the Kin Com screen will show the percent complete as

shown below:
Sending file (XXX.kcx)
Percent complete: %
5. While the data files are transferring:
] Remove the stabilization straps from the SP.
L] Assist the SP in getting off the dynamometer.
m Thank the SP for their participation and cooperation.
6. When all files have been sent, the following message will be displayed on the Kin Com screen:
SERIAL has completed normally
7. Press Esc to return to the Kin Com Logo screen.
8. ISIS will display a progress bar indicating the number of files captured. When all files are
captured, the system will display the following message:
6 files have been transferred to the ISIS PC
9. When the ISIS system indicates the file transfer is complete, click on the arrow button to move to
the Isokinetic Testing Status Screen. Do not press the close button.
10.  The status screen will indicate a status of Complete if at least 4 files were transferred.
11.  Press the finish button on the ISIS screen to complete the exam.
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3.5 Component Status

The component status for Isokinetic Testing is considered Complete if 4 or more repetitions
were completed.

The component status for Isokinetic Testing is considered Partial if 1-3 repetitions were
completed.

The component status for Isokinetic Testing is considered Not Done if no files were
completed.

#* Muscular Strength Exam Subsystem: Stand: 107 Session:107681 09/11/1999 01:30 pm - 05:30 pm
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